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DEVELOPMENT OF A NOVEL APPROACH FOR MEASURING REDOX POTENTIAL IN MILK, AND IMPLICATIONS TO SENSING AND DIAGNOSTIC APPLICATIONS
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Milk is a complex biological liquid that contains many different substances ranging from metal ions to enzymes. Furthermore, milk has wide biological activity, which persists even after pasteurization. Although milk is highly controlled from the time it is collected until its distribution, there are no adequate methods for monitoring its quality, in particular after it is bottled. 

It is a known fact that quality of milk is affected by its redox state. We have been developing a novel analytical method for analyzing the milk by terms of redox or poising capacity. Such method, we believe, will not only serve the dairy industry but also the consumer, by providing a simple way of diagnosing the quality of milk without the need for prior knowledge.

Several approaches where made so far to diagnose milk (especially monitoring which is important to the industry), however, they are not correctly address the redox issue. The redox or oxidation-reduction potential (Eh) which is an intrinsic indication of biological media, can be defined as the measure of the ability of a system to gain or lose electrons.  The redox potential is also likely to be important in the production of flavor compounds in milk and milk products.
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In this study we show the correct way of measuring the redox state of milk by a potentiometric method based on the introduction of different redox mediators that shuttle charge from a wide range of materials to a solid electrode material. These mediators are used to overcome one of the fundamental problems in potentiometry, i.e., slow kinetics between potential determining substances and the electrode surface .The redox couples: hexacyanoferrate(III/II), hexachloroirridate(IV/III) and iodine/iodide have been employed in a redox titration mode. Furthermore an attempt to fabricate a selective electrode based on this method was made. 
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(a) Solution consisting of 1:1 v/v milk 3% and phosphate buffer (0.1 M pH 6.7) upon adding increasing amounts of Iodine. A sigmoid titration curve is achieved.  (b) A linear dependency between the amount of milk and the concentration of iodine needed in order to induce a big change in the solution potential.
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